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we have 297a— 75835= ISoa- 17015 or a=365. But «=3 and therefore5=T'j. 

Substituting these vahies and y=21 in the tirst equrtion x=i making 
the width 1^ inches. 



PROBLEMS. 



18- Proposed by H- C- STEVENS, A M-, Professor of Mathematics, Purdae UniTersitjr, Lafayette. 
Indiana. 

Show generally that a system of confucal conies is self orthogoiial. [From 
Johnson's Differential Equations.] 

19. Propoped by F. P MATZ, M. So.. Ph. D., Professor of Mathematics and Astronomy in New 
Windsor College, New Windsor, Maryland. 

A spherical shrapnel-slull moving in a practically horizontal direction with a 
ctinstant velocity F, = 1500 fet^^t per second and at a uniform height h=^g feet, ex- 
plodes equably scattering tlie inclosed balls and fragments with a uniform velocity 
F8 = 1200 feet per second. Draw the curve bounding; the minimum surface an the earth 
on which the inclosed balls and fragments of the shell have fallen. 



QUERIES AND INFORMATION. 



Conducted by J. M. COLAW, Monterey, Va. AU contributions to this department should be sent to him- 

Definitions of a Fraction. A (Juery by "H. 0. K." 

Three views of what a fraction is are here given, with the request that 
every reader send the editor of this department a card stating his preference. 

{A). A fraction is one or more of the equal parts into which "a unit" 

or anything is divided; as, ^. Whenm>w, the fraction is called "improper". 

{B). A fraction is a number of the equal parts of one or more like 
units or things. The fraction — is proper whether »-»>« or »/.<w. 

(6'). A fraction is any number of the equal parts into which anything 

is divided, less than the whole number of such parts. When m=n, — is a unit 

n 

Whenm>w, — -isamixed number in fractional form,— not a fraction at all, 
since we can not take m equal parts of a thing divided into only n parts. 
"An Unreasonable Rule" Again- By Professor P. H PHILBRICK. 

Mr. Pratt fails to make out his case. He does show indeed that the 
rate of convergency in the vicinity of the parallel of 50^ latitude is nearly one- 
fifth more than near the parallel of 40° latitude but no one, so far as I Jmow, 



has doubted that, for these parallels are nearly 700 miles apart, whereas across 
four townships is but 24 miles, or about one thirtieth as far. 

For 20', or say 23 miles, on each eide of the parallel of 40°, we have as 
follows: 

cos 39° 20'=.T6977 cos 40° 00'=. 76604 

cos 40° 00'= .76604 cos 40° 20'= . 76229 

Diflference=. 00373 .00375 

These results show the convergency for 23 miles on one side of latitude 

40°", is practically the same as on the other side. So generally for other points. 

Carious Prooets for Mazimnm or Hinimnm, by EDMUND FISH, Hillsboro, Olinoit. 

Example 1. A farmer says to his son, we are now ready to measure 
oflf and fence in the ten acres for our new orchard. The east side is adjacent to 
the Railroad and is already fenced. On the north it joins neighbor Brown, and 
he agrees to make half that fence. So the south side, the west side and half the 
north side are all we have to make. Now I propose to make the length and 
breadth just such as can be inclosed with the least fence, and as soon as you 
have figured that out, we will set about it. John takes his pencil and remarks, — 

The width of the field shall be x rods. Then the length will be , and the 

w 

fence required*will be expressed by -^-H . 

For a second member, for want of anything better, continues John, 
we will place this expression equal to itself. The farmer smiles at this sage 

proposal, for he too knows something of algebra, but John goes on, -— H — ; — - 

3v , 1600 .... , ^ ^, ^, . 

= -^ H , in which x and y represent the same thing. 

Reducing gives, 3a;« y + 3200y = Ssy * + 32003^, 
3{x^y-!i>y*)=S200 (x^y), 

3xi/=3200, and x and y being identical, 
3«*=32(i , whence £b=40i f, which proves to be exactly right. 

Ex. 2. Required a rectangle with a perimeter of 100 which shall leave the 
largest remainder when a square has been taken oft one end. 
Let «=width, 50— *=length. 
50.T— «*=area, 50*— 2a!*=remainder, 
50ai-2a!«=50a:-2a:«, 

2{x'-x*)=50{x-x) 
2(aj-ha!)=50 
x=12h 
Ez 3. Amerioan HatbeniatiealHontUy, No. 3, p. 89. 

From a given quantity of material a cylindrical cup with circular 1x>ttom and 
open top is to be made, the cup to contain the greatest amount- 
Let mssamount of material, 
8?= radius of bottom, 
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2«'a!= circumference of bottom, 
JTf)* =area of bottom, 
TO— TK*—- con vex area. 

Taking x and y as identical and omitting denominators mx—'tx^—vny 

~Tty*, or >r(a!*—y' )=?«(«— y); whence n(x'+xi/-hy*)—m, and ?ra!*= — , .*. 

the bottom will require i of the material. 

Then -5- =convex surface and this divided by circumference of bottom 
will give the depth. 

2wt 1 TO 1 ■ 1 1 , , 

"o- X a — "=* "o — » which by last equation above=a'. 

Hence the depth must equal the radius of the bottom. 
Ex. 4. Let the last example be modified by the conditioB that the cup is 
made of sheet metal, the bottom being cut from a square piece, and the trimmings 
wasted. What ratio of depth and diameter will be most economical of material. 

Let TO = material, 

a;=s radius of bottom, 
a=depth. 
Then 2 ?ra'= circumference of bottom, 
jra!*= area of bottom, 
4a!* = bottom and waste, 
TO— 4a!*=convex surface, 
TO-4a!* _ _ zx» ■ ,n—ix* mx das' .^ , , 

27tx =«=aeP™» -J- X -"2^- = "2 ^=capacity. tnx-4x^ =my 

~4y\ 4:(a!'-y')=TO,(a;-y), .-. 12a!*=TO. 

Substituting this value of to in the value of a above gives a— — . 

.". ffl:ar::4:jr. 



EDITORIALS. 



We have just recently availed ourselves of a set of the Analyst, But 
the set is not complete as No. 7 Vol. L, No. 6 Vol. V., and No. 1 Vol. IX. are 
missing. Any of our readers who have these Nos. for sale will do us a favor 
by writing to us at Kidder, Mo. 

Professor J. K. EUwood should have received credit for solving No. 
27, Arithmetic Department. 



